Gene expression profiling of yeasts overexpressing wild type or misfolded Pma1 variants reveals activation of the Hog1 MAPK pathway.
Dominant negative PMA1 mutants render misfolded proteins that are retained in the endoplasmic reticulum (ER) and slowly degraded by ER-associated degradation. Accumulation of misfolded proteins in the ER activates an ER-to-nucleus signalling pathway termed the unfolded protein response (UPR). We have used a PMA1-D378T dominant negative mutant to analyse its impact on UPR induction. Our results show that overexpression of the misfolded mutant Pma1 does not lead to activation of the UPR. In addition, in mutants with a constitutively activated UPR the turnover rate of the mutant ATPase is not altered. To determine if the expression of the misfolded mutant protein induces some other kind of response we performed global gene expression analysis experiments in yeasts overexpressing either wild type or dominant lethal PMA1 alleles. The results suggest that the high osmolarity glycerol (Hog1) mitogen-activated protein kinase (MAPK) pathway is activated by both wild type and mutant ATPases. We show that expression of the PMA1 alleles induces phosphorylation of Hog1 and activation of the Hog1 MAPK cascade. This activation is mediated by the Sln1 branch of the stress-dependent Hog1 MAPK network. Finally, we show that at least two other plasma membrane proteins are also able to activate the Hog1 MAPK system.